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TIP-20-PRI 



SMALL MOLECULE ENTRY INHIBITORS 



The present invention generally relates to small molecules as inhibitors of a virus, such 
as HIV, and host cell membranes. It further relates to pharmaceutical compositions 
5 containing them, as well as their use as medicines. The present invention also relates to 
their chemical preparation 

The number of people living with HIV/AIDS totaled in December 2001 about 40 
million of which more than 37 million adults and about 2,7 million children under 15 

10 years old. The people newly infected with HTV in 2001 alone rose to 5 minion whereas 
there were in 2001 3 million AIDS deaths- Current chemotherapy for these people 
infected with HIV/AIDS employs the inhibitors of the viral reverse transcriptase (RT) 
and protease enzymes. In view of the emergence of HIV strains resistant to the current 
generation of RT and protease inhibitors, there exists an increasing need for the 

1 S development of new antivirals with novel mechanisms of action. 

One of the new areas of emerging antiretrovirals is the area of the "entry inhibitors" 
These drugs are designed to block HIV from entering the human cell by interfering 
with various phases of attachment and fusion between HIV and the cell. The entry 
20 process ran be divided in three sequentially distinct steps (1) binding of the virus 
envelope protein gpl20 to the CD4 receptor on the host cell, (2) binding of the virus 
envelope protein gpl20 to the co-receptors (CXCR4 / CCR5) on the host cell, and (3) 
fusion of the vims and the host ceU membranes, mediated by the virus envelope protein 
gp41. 

25 

Several (eo)receptor inhibitors and two fusion inhibitors, T20 and T1249 (Trimeris, 
D urham, NC, USA), peptides based on elements of gp41, are currently in. the final 
stages of clinical development The successful proof-ofrprincdple studies conducted 
with T20 made that HIV fbsion has been validated as a clinically relevant target 

30 

However, the use of peptides has many drawbacks when they are to be developed as 
pharmaceutical^ acceptable drugs- Therefore, there is a need to develop small 
molecules which may blook HIV from entering the human cell by interfering with 
various phases of attachment and fusion between HTV and the cell. 

35 

WO 00/04903, published February 3, 2000, concerns a method of inhibiting HTV-1 
infection comprising the administering to a patient specific tetrazol derivates having a 
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molecular weight of between 200 and 650 daltons and which inhibit the binding of 
gpl20toCD4. 

Unexpectedly, it was found that the compounds of the present invention are inhibitors 
of the entry process of the HIV virus into the host cell. Said compounds having the 
formula _ 

,R 3 ^S&a 



0) 



their "N-cadde forms, stereochemical isomers, salts and prodrugs thereof, 
wherein 

10 R 1 represents halogen, hydrogen or a radical of formula (II) 

R 2 represents alkyi, alkenyl, alkynyl, hydroxy, halogen, nitto, cyano, amino, haloalkyi, 
cycloalkyl aryt heteroaryl, heterooycloalkyl, R 8 -0-, R 8 -S-, R 8 -S(=0)2-, R 8 -C0=O>, 
R«-C(=S)-,R. 8 -C( = NH)-, R 8 ~Q=NCN>, R 8 -NH-, (rV-N-, HO-C(=0>, NHa-C(=0)-, 

IS NHrS(=0) 2 -, NH 2 -C(=Sh NH 2 -C(=NH>, NH2-C(=NCN)-, R 8 -NR 4 -C0=O)-, 

R 8 -NR 4 -S(=0>, R 8 -O-C(=0K R 8 -C(=0>-NR 4 -, R 8 -S(=0)j.NR 4 - or R 8 -C(=0)-0-; 
R 5 represents alkyl, alkenyl, alkynyl, hydroxy, halogen, nitro, cyano, amino, haloalkyi, 
cycloalkyl, aryL heteroaryl, heterooycloalkyl, R 8 -0». R 8 -S-. R 8 -S(=0)2-, R 8 ~C0=O>, 
R 8 -C(=S)-, R 8 -C(=NH)-, R 8 -C(^NCN)-, R 8 -NH-, (R 8 ) 2 -N-, HO^C(=0>, NH 2 -C(=0)-, 

20 NH 2 -S(=0>, NH 2 -C(=SH NH 2 -C(-NH)- 5 NH 2 -C(=NCN)-. R a -NR^C(=0)-, 

R 8 -NR*-S(=0)2-, R 8 -0-Q=OH R 8 -C(=0)-NR 4 -, Rl-SH^M®!*" or R 8 -C(=OM>-; 

R 4 represents hydrogen, alkyl or cycloalkyl; 

25 R 3 represents hydroxy, amino, alkyloxy, cycloalkyloxy or mono- or disubstituted amino 
whereby the substituents can be selected from alkyl and cycloalkyl; 
R 7 represents hydroxy, amino, alkyloxy, cycloalkyloxy or mono- or disubstituted amino 
whereby the substituents can be selected from alkyl and cycloalkyl; 



30 R 8 represents alkyl, cycloalkyl, aryl, heteroaryl or heterooycloalkyl; 
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R 6 is hydrogen, amino, R 7 -C(=0>, R^eO^NH-, R 8 -C(=0)-NH-, R 8 -C(=S>NH-, 
R*-C(«NH)-NH-, R 8 -C(=NCN)-NH-, R 8 -OC(=0)-NH-, R 8 -0-alkanedlyl-C(0)-NH-, 
R s -alkanediyi-S(=0)2-NH-, aryl-alkanediyI-C(=0>-NH- 5 heteroaTyl-alkanediyl-C(=0>- 
NH-, cycloalkyl-alka»ediyl-C( i O)-NH- J heterooycloalkyl-alkanediyl-CC-O^NH^ or 
5 alkyi substituted mth amino, R 7 -C(=OK R 8 -S(=OVNH-, R 8 -C5(=0)-NH-, 
R 8 -C(=S>-NH-, R 8 -C(^H>-NH-, R 8 -C(-NCN)-NH-, R 8 -0-C(=0)-NH-, 
R 8 -0-aIkaQjediyl-C(=0)-NH-, R*-aIfcanediyl-S('=0>t-NH-, aryl-C T H$aHcanediyl-C(«0> 
NH-, heteroaryl-alkanediyl-C(=0)-NH-, oycloaIkyl-a]kanediyl-C(=<)>-NH- or 
heterocycIoaIkyI-alkanediyl-C(=0)-NH-; 

10 

Y represents alkanediyl, -C(=0)-, -C(=S>, -C(=NH>, -C(=NCN>, -S(=0)-, -S(=0)2-, - 
C(=0>CH2-0-, -C(=0>Ch -C(=OMCH2)ir; 

X is a direct bond, -O- , -S-, -S(=0)y, -O-S(=0) 2 , -S(=O>2-0-, -NH-S(=0) 2 , 
15 -S(-0) 2 -NH-, -C(«0>, -C0=SK -C(=NH)-, -C(-NCN>, -0-C(-0), -C(=0)-0-, 
-NH-C0=O>» -C(=0)-NH- or alkanediyl; 

niszero, 1 or 2; 

20 pis an integer from 1 to 4; 

Whenever the term "substituted" is used in defining the entry inhibitor of formula (I), it 
is meant to indicate that one or more hydrogens on the atom indicated in the expression 
using "substituted" is replaced with a selection from the indicated group, provided that 
25 the indicated atom's normal valency is not exceeded, and that the substitution results in 
a chemically stable compound, i.e. a compound mat is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction mixture, and formulation into a 
therapeutic agent 

30 As used herein, the term "halo" or "halogen" as a group or part of a group is generic for 
fluoro, chloro, bromo or iodo. 

The term "alkyl", alone or in combination, means straight and branched chained 
saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, preferably from 1 
35 to 8 carbon atoms, more preferably I to 6 carbon atoms, and even more preferably 1 to 
4 carbon atoms. Examples of such alkyi radicals include methyl, ethyl, n-propyl, 
isopropyl n-butyi, isobutyl, set-butyl, text-butyl, 2-methylbutyl, pentyL, iso-amyk hexyl, 
3-methylpenlyl, octyl and the like. 
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The term tfi alkanedijd'% alone or in combination, defines bivalent straight and branched 
chained saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, 
preferably from 1 to 8 carbon atoms, more preferably 1 to 6 carbon atoms and even 
more preferably 1 to 4 carbon atoms, such as, for example, methylene, ethan-l,2-diyl, 
5 propan~l,3-diyl, propan-l,2-diyL, butan-l,4-diyi, pentan-l^-dlyl, bexan-l,6-diyl, 2- 
mefhylbutan-1 ,4-diyl^ 3-methyipentan-l ,5-diyl and the Ece, 

The tenn "alkenyl", alone or in combination, defines straight and branched chained 
hydrocarbon radicals containing from 2 to about 18 carbon atoms, preferably from 2 to 
10 8 carbon atoms, more preferably 2 to 6 carbon atoms and even more preferably 2 to 4 
carbon atoms, containing at least one double bond suck as, for example, ethenyl, 
propenyi, butenyl, pentenyl, hexenyi and the like. 

The term "aUcynyl", alone or in combination, defines straight and branched chained 
15 hydrocarbon radicals having from 2 to 10 carbon atoms containing at least one triple 
bond, more preferably from 2 to about 6 carbon atoms and even more preferably 2 to 4 
carbon atoms. Examples of ajkynyl radicals include ethynyl, propynyl, propargyl, 
butynyl, pentynyi, hexynyl and the like. 

20 The team "oycioalkyl" alone or in combination, means a saturated or partially saturated 
monocyclic, bicyclic or polycydic alkyl radical wherein each cyclic moiety contains 
from about 3 to about 8 carbon atoms, more preferably from about 3 to about 7 carbon 
atoms, Examples of monocyclic cycloallcyi radicals include cyclopropyL, cyclobutyl, 
cyclopentyL cyciohexyl, cycloheptyl, cyclodecyi and the like. Examples of polycyclic 

25 cycloalkyl radicals include decahydronaphthyl, bicydo [5.4,0] undecyl, adamanlyl, and 
the like. 

The teem "aryr alone or in combination, is meant to include phenyl and naphtyl which 
both may be optionally substituted with one or more substitoents independently 

30 selected from alkyl, alkenyl, alkynyi, hydroxy, halogen, nitro, oyano, amino, 

cycloalkyl, haloaBcyl, heteroaryl^ heterocycloalkyl, R 9 -0-, R 9 -S-, R 9 -S(=0) 2 -, R 9 C(==0> 
, R 9 -C(=3>, R 9 -C(=NH)-, R 9 -C(=NCN>, R 9 -NH-, (rV^-, HO-C0=O>, NH2-C(=OK 
NHa-S(-0)a- 9 NH r C(=S)-, NH 2 -C(«NH)-, NH2-C(=NCN> t R 9 -NR 4 «C(=OH 
R 9 -NR 4 -S(=0)2-, R*-0-C(=0>, R 9 -C(=0>MR 4 -, R 9 ^S(=0)2-NR 4 -, R 9 -C(=0)-0- or 

35 phenyl optionally substituted with one or more substituents selected from alkyl, 
alkyloxy, halogen, hydroxy, optionally mono- or disubstituted amino, nitro, ; cyano a 
haloalkyl, carboxyl, alkoxycaibonyl, cycloalkyl, heteiocycloalkyi, optionally mono- or 
disubstituted aminocarbonyl, alkylthio and alkylsulfonyl; whereby the optional 
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substituents cm any amino function are independently selected from alkyl, alkyloxy, 
hetero cycloalkyi, heterocycloalkylalkyl, heterocycloalkylaxy, hetero cydo alkyloxy- 
aficyl, phenyl, phenyloxy, phenyloxyalkyl, phenylalkyl, aUcyloxycarbonylamino, amino, 
and aminoalkyl whereby each of the latter amino groups may optionally be mono- or 
5 where possible di-substituted with alkyl. Examples of ajyl includes phenyl, p-tolyl, 
4-methoxyphenyi, 4-(fert-butoxy)phenyL, 3-methyl-4-metlioxyph^5d 9 4-fluorophenyl, 
4-cMorophenyl, 3-tdtrophenyl, 3-aminophenyl, 3-acetamidophenyl, 4-acetamidophenyl, 
2-methyI-3-acetaniidophenyl, 2-mefoyl-3-aininophenyI, 3 -methyI-4-aminophenyl, 
2-amino-3-methylpbenyi, 2,4-dimethyl-3 -aminophenyl, 4-hydroxyphenyl 7 3-methyl-4- 
10 hydroxyphenyl, 1-naphfhyl, 2-napbthyl, 3-amino-l-naphthyl, 2-me1hyi-3-amino-l - 
naphthyL, 6-amino-2-naphfhyi 0 4,6-dimdhoxy-2-naphthyi and the like. 

Wherever used* unless specified otherwise, the variable R 9 represents aUcyl, cycloalkyi, 
heteroaryl, heterocycloalkyi or phenyl optionally substituted with one or more 

15 aubstituents selected from alkyl, alkyloxy, halogen, hydroxy, optionally mono- or 
disubstituted amino, nitro, cyano, haloalkyl, carboxyl, alkoxycarbonyl, cycloalkyi, 
heterocycloalkyi, optionally mono- or disubstituted aminocarbonyl, alkylthio and 
alkyisulfonyl; whereby the optional substituents on any amino function are 
independently selected from alkyl, alkyloxy, heterocycloalkyi, heterocycloalkylalkyU 

20 heterocycloalkyioxy, heterooycloalkyloxyalkjd, phenyl, pthenyioxy, phenyloxyalkyl, 
phenylalkyl, alkyloxyca&onyiamino, amino, and aminoalkyl whereby each of the latter 
amino groups may optionally be mono- or where possible di-substituted with alkyl. 

The term ^haloalkyl 11 alone or in combination, means an alkyl radical having the 
25 meaning as defined above wherein one or more hydrogens are replaced with a halogen, 
preferably, chloio or fluoro atoms, more preferably fluoro atoms. Examples of such 
baloalkyl radicals include chloromethyi, 1-bromoethyl, fluorometbyl, difluoromethyl, 
trifluoxomethyl, 1,1,1-trifluoro ethyl and the like. 

30 The term "heteroaryl" alone or in combination, means an aromatic monocyclic, bicyclic 
or tricyclic heterocycle having preferably 3 to 14 ring members, more preferably 5 to 
1 0 ring members and more preferably 5 to 6 ring members, which contains one or more 
heteroatom ring members selected from nitrogen, oxygen or sulphur and which is 
Optionally substituted on one or more carbon atoms by Ci^alkyL, Ci^alkyloxy, 

35 aminoC^alkyl, halogen, hydroxy, optionally mono- or disubstituted amino, nitro, 

cyano, haloCx-$alkyl, carboxyl, Ci^alkoxycarbonyl, C 3 . 7 cycloaIkyl, optionally mono- or 
disubstituted aminocarbonyl, methylfhio, methylsulfbnyl, aryl, Het 1 and an aromatic 
monocyclic, bicyclic or tricyclic heterocycle having 3 to 12 ring members; whereby the 
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optional substituents on any amino function ate independently selected from Ci^alkyi, 
Ci^aftyloxy, Het 1 -, Het'Ci-aalkyI, Het l Ci-6aIkyl, Het*oxy, He^oxyCt^akyl, aryl, 
aryloxy, aryloxyCi^alkjd, arylCi^alkyi, Ci^alkyioxycarbonylamino, amino, aminoCi. 
6 alkyl and aminoC^alkyl whereby each of the amino groups may optionally be mono- 
5 or where possible di-substitated with Ci^alkyL 

The term "heterooycIoallQl" alone or in combination, means a saturated or partially 
unsaturated monocyclic, bicyclio or tricyclic heterocycle having preferably 3 to 14 ring 
members, more preferably 5 to 10 ring members and more preferably 5 to 6 ring 

10 members, which contains one or more heteroatom ring members selected from 

nitrogen, oxygen or sulphur and which is optionally substituted on one or more carbon 
atoms by d^lkyl, Ci_6aIkyloxy, aminoC w ^dkyl, halogen, hydroxy, oxo, optionally 
mono- or disubstituted amino, optionally mono* or disubstituted aminoalkyl, nitro, 
cyano, haloCi-salkyl, caxboxyl, Ci_*alkoxycarbonyl, C3-7cycIoaIkyI t optionally mono- or 

IS disubstituted aminocarbonyl, methyltbio, methyisulfonyl, aryl and a saturated or 

partially unsaturated monocyclics bioyclio or tricyclic heterocycle having 3 to 14 ring 
members; whereby the optional substituents on any amino function are independently 
selected fiom C^alkyl, Ci^alkyloxy, Het 2 ^ Hetfc^alkyl, Het?Cwalkyi, Het?oxy-, 
HePoxyCt^akyl-, aryi- 9 aryloxy-, aryloxyCi^alkyl-, arylCi^alkyl^ Ci_ <salkyloxy- 

20 carbonylamino-, amino-, aminoCi^alkyl and aminoCi ^atkyl- whereby each of the 

amino groups may optionally be mono- or where possible di-substituted with d^alkyl. 

The teem "alkyloxy" alone or in combination, defines straight and branched chained 
saturated hydrocarbon radicals having from 1 to 10 carbon atoms such as the groups 
25 defined for Ci^allcyloxy and pemyloxy, hexyloxy, 2rmethylbufyloxy, 3-methyl- 
pentyloxy and the like. 

The term "oydoalkyloxy" alone or in combination, means a saturated or partially 
saturated monocyclic, bicyclio or polycyclic alkyloxy radical wherein each cyclic 
30 moiety contains from about 3 to about 8 carbon atoms, more preferably from about 3 to 
about 7 carbon atoms. Examples of monocyclic cycloatkyloxy radicals include 
cyclopropyloxy, cydobutyioxy, cyclop entyloxy, cyclohexyloxy, cycloheptyloxy, 
cyclodecyloxy and the like. 

35 As used herein, the term C(«0) forms a carbonyl moiety, the term C(=S) forms a 

thiocarbonyl moiety, the term S(=0) forms a sulfoxyl moiety, the term S0=O)a forms a 
sulfonyl moiety, the tern C(=NH) forms an inrino moiety and the term C(=NCN) forms 
a cyanoinrino moiety. 
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Exp erimenial port 

The following compounds exemplify file present invention and are tested in an HIV 
entry assay. The results column represent the percent inhibition obtained of 100 
micromolar. 

Table 1. 
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COMPOUNDS OP THE PRESENT INVENTION 


Inh.% lOOum 
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COMPOUNDS OF THE PRESENT INVENTION 


Jtah.% lOOiun 
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CQMPOUNDS OP THB PRESENT INVENTION. 



OCCH 




COCH 





OOCH 





.OOCH 



9 o 





Inh.% lOOum 



23 



21 



65 



87 




026 11.03.2002 18:5S 



-19- 



COMPOUNDS OF THB PRESENT INVENTION 


3nh.% lOOum 
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Claims 



1. A compound having the formula 




CO 



S a N-oxide form, a stereochemical isomer, salt or prodrug thereof wherein 
R 1 represents halogen, hydrogen or a radical of formula (H) 




R 2 represents alkyl, alkenyL alkynyl, hydroxy, halogen, nitro, cyano, amino, haloalkyl, 
cycloalkyi, aryl, heteroaryl, heterooycloalkyl, R 8 -0-, R 8 -S- s R 8 -S(=0)2-, R 8 -C(=0>, 

10 R 8 -C(=S)-. R S -C(«NH)-, R 8 -A=NCN>, R 8 -NH-, (RVN-. BOC(=0)-. NH 2 -C(=0)-, 
NH r S<=0)2-, NH2-C(=S)-, NHa-C(=NH)-, NH2-C(-NCN>, R 8 -NR 4 -C(=0)-, 
R 8 -NR 4 -S(=0)2-, R 8 -0-C(=O)-, R 8 -C( = 0>NRS R 8 -S(=0)a-NR 4 - or R 8 -C(=0)-0-; 
R 5 represents alkyl, alkenyl, alkynyl, hydroxy, halogen, nitro, cyano, amino, haloalkyl, 
cycloalkyi, aryl, heteroaryl, heterocycloalkyl, R 8 -0-, R 8 -S-, R 8 -S(=0)2-, R B -C(=0)-, 

IS R 8 -C(=S)-, R 8 -C(=NH)-, R 8 -C(=NCN)-, R 8 -NH-, (RVN-, HO-C(=0)-, NH 2 -C(=0)-, 
NH 2 -S(=0)2-, NH2-C(=S)-, NH 2 -C(=NH>, NH 2 -C(=NCN>, R 8 -NR 4 -C(=0)-, 
R 8 -MR 4 -S(=0)2-, R 8 -0-C(=0)-, R 8 -C(-0)-NR 4 -, R 8 -S(-0>2-NR^ or R 8 -C(=0)-0-; 

R* represents hydrogen, alkyl or cycloalkyi; 



R 3 represents hydroxy, amino, alkyloxy, cycloalkyloxy or mono- or disubstituted amino 
whereby me substituente can be selected from alkyl and cycloalkyi; 
R 7 represents hydroxy, amino, alkyloxy, cycloalkyloxy or mono- or disubstituted amino 
whereby the substituents can be selected from alkyl and cycloalkyi; 



R 8 represents alkyl, cycloalkyi, aryl, heteroaryl or heterocycloalkyl; 

R 6 is hydrogen, amino, R 7 -C(=C>, R 8 -S(=0)2-NH-, R s -C(=0)-NH-, R 8 -C(=S)-NH-, 
R 8 -C(=KH)-NH- 5 R 8 -C(-NCN)~NH-, R 8 -0-C(=0>NH-, R 8 -0-alkanediyl-C(=0)-N 
30 , R 8 -alkanediyl-S(=<>)2"NH-, aryl-alkanediyl-C(==0)->IH-, heteroaryl-alkanediyi- 
C(=0)-NH-, cycloaIkyl-alkanediyl-C(=0)"NH-. hetemoycloalkyl-alkanediyl-C(=0)- 



20 



25 



i ■ wmm m _ 
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NH-, or alkyi substituted with amino, R 7 -C(=0>, R 8 -S(=0)a-NH-, R 8 -C(-0>NH-, 
R 8 -C(=S>NH-, R 8 -C(=NH)-NH- 3 R 8 -C(=NCN)-NH-, R 8 ^C(=0)-NH-, R 8 — O- 
alkanedi>l-C(=0)-MH-, R 8 -alkanediyl-S(=0> 2 -NH- > aryi-C w alkane<iiyl-C(=0)-NH-, 
het^aryl-alkanediyl-C(==0>NH- > cyoloalkyl-alkanediyl-C(=0>NH- or 
5 heterocydoalM-alkaiiedliyl-C(-0>NH-; 

Y represents alkanediyl, ~C(=0)-, -C(=S)-, -C(=NH)-, -C(=NCN>, -S(=OK -S(=0)r, 

-c(=o)-ch 2 -o-, -c(=o)-o-, -a^oKCH^s 

10 X is a direct bond, -O- , -S-, -S(=0) 2 -, -0*S(=0>2, -S(=0)rO-, -NH-S(=0) 2) -S(=0)a- 
NH-, -C(=OK -C(=«K -OC-NH)-, ^C(=NCN)-, -O-C0=O), -C(=0)-0-, -NH-C(=0), - 
C(=0)-NH- or alkanediyl; 

n is zero, 1 or 2; 

15 

pis an integer from 1 to 4. 

2. A compound as olaimed in claim 1 and wherein the compound is a compound of 
table 1. 

20 

3. A compound as claimed in claim 1 or 2 for use as a medicine. 

4. The use of a compound as claimed in claim 1 or 2 for the manufacture of a 
medicament capable of inhibiting the entry process of the HIV virus into a mammalian 

25 hostcelL 

5. A pharmaceutical composition containing a therapeutically effective amount of an 
active ingredient as claimed in claim 1 or 2 and one or more pharmaceutically 
acceptable excipients. 

30 
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ABSTRACT 



SMALL MOLECULE ENTRY INHIBITORS 



The present invention concerns a compound having the formula 




(0 



a N-oxide form, a stereochemical isomer, salt or prodrug thereof. It further relates to 
pharmaceutical compositions containing them, as well as then* use as medicines. The 
present invention also relates to their chemical preparation 
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